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Amendments to the Specification: 

Please replace the following paragraph beginning on page 4, lines 10-23 and ending on 
page 5, lines 1-8 with the following amended paragraph: 

To accomplish the above object and other objects, th e present invention includes 
in an optical n e twork syst e m wh e r e in a signal to b e transmitted is conv e rt e d to an optical 
signal of a pr e scrib e d wav e length and transmitt e d over an optical transmission path by a 
transmit -e nd wav e l e ngth conv e rter, and th e optical signal from th e optical transmission 
path is r e c e iv e d and wav e length - conv e rt e d in a r e c e iv e-e nd wavel e ngth conv e rter, for 
regen e rating the signal to b e transmitt e d, th e transmit - end wav e l e ngth converter which 
fiirth e r compris e s a circuit for g e n e rating a t e st signal for t e sting optical transmission 
quality as a digital s ignal wh e n a light path (an optical transmission path) is formed 
betw ee n a transmit e nd and a r e c e iv e e nd; a circuit for s e l e ctively ins e rting th e t e st signal 
in th e light path; and th e r e c e ive -e nd wav e l e ngth conv e rt e r comprises a sel e ctive 
extractor for s e l e ctiv e ly e xtracting th e t e st signal from a rec e iv e signal; and a test 
comparison circuit for t e sting th e selectiv e ly e xtract e d t e st signal as a digital signal for 
t e sting optical transmission quality. The main function of th e t e st comparison circuit is to 
perform bit e rror count^it e rror rat e calculation as well as oth e r quality ass e ssm e nts. 

Th e pres e nt inv e ntion achieves transpar e nt communication by transmitting the 

cli e nt's digital optical signal dir e ctly; i. e ., without modifying digital data signal 
param e t e rs such as data transmission rat e , transmission format, or protocol. The client's 
optical signal is proc e ss e d by th e transpond e r to chang e only its light wavel e ngth as is 
don e in wavelength - division multipl e x. Also provid e d in th e tran s pond e r is a simpl e t e st 
function unit wh e reby transmission quality at th e transpar e nt communication lev e l is 
easily d e tected. Thus a high - quality transparent optical transmis s ion syst e m is r e aliz e d by 
changing optical paths, e tc.. bas e d on th e d e tect e d transmission quality. according to the 
first aspect of the current invention, an optical network system with quality control 
function in the optical network system wherein a signal to be transmitted is converted to 
an optical signal of a prescribed wavelength and transmitted over an optical transmission 
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path by a transmit-end wavelength converter, and the optical signal from the optical 
transmission path is received and wavelength-converted by a receive-end wavelength 
converter, for regenerating the signal to be transmitted, the optical network system 
including, the transmit-end wavelength converter for a transmit end with a first 
transponder further including, an optical signal input unit for inputting an optical signal to 
be transmitted, a test signal generator circuit ultimately connected to the optical signal 
input unit for generating a test signal for testing optical transmission qualitv, the test 
signal generator circuit fiirther including, a clock generator for generating a clock signal 
indicative of a bit rate to be added to the test signal, an 'all Is and all Os' generator circuit 
- for generating 'all I s and-all Qs' signals, and a scrambler circuit connected to the 'all Is 
and all Os' generator circuit for scrambling the 'all Is and all Os' signals to generate a 
scrambled test signal, an insertion circuit connected to the optical signal input unit and 
the test signal generator circuit for outputting an output signal by selectively inserting the 
test signal from the test signal generator circuit into the transmission path formed 
between the transmit end and a receive end, and a converter connected to the insertion 
circuit for converting the output signal of the insertion circuit to a predetermined optical 
wavelength, and the receive-end wavelength converter at the receive end with a second 
transponder further including, an extraction circuit for selectively extracting the test 
signal in the optical signal from the transmission path, a test comparison circuit 
connected to the extraction circuit for determining the optical transmission quality based 
on the test signal extracted by the extraction circuit, the test comparison circuit further 
including, a clock extraction circuit for extracting the clock signal from the test signal 
that is received at the receive end in order to synchronize with the bit rate of the selected 
test signal, a descrambler circuit connected to the clock extraction circuit for using the 
clock component for descrambling the scrambled test signal to generate descrambled 
signals, a selector circuit connected to the descrambler unit for selecting one of the 
descrambled signals from the descrambler circuit: and a comparison test circuit 
connected to the selector circuit for performing a test signal comparison and a bit error 
count/computation of the selected descrambled signal. 
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According to the second aspect of the current invention, an optical transponder in 
connection with a client line and an optical transmission line, including a first optical to 
electronic (0/E) converter for converting an optical signal from the client line to an 
electronic signal, a signal testing unit connected to the first O/E converter for selectively 
adding a scrambled test signal to the electronic signal so as to generate a test-signal- 
contained electronic signal, the signal testing unit fiirther including, a clock generator for 
generating a clock signal indicative of a bit rate of a scrambled test signal to be added to 
the electronic signal, an 'all Is and all Os' generator circuit for generating 'all Is and all 
Os' signals, and a scrambler circuit connected to the 'all Is and all Os' generator circuit 
for scrambling the 'all Is and alLOs- signals to generate the scrambled test signal, a first 
electronic to optical (E/0) converter connected to the signal testing unit for converting the 
test-signal-contained electronic signal to generate a test-signal-contained optical signal to 
be transmitted in the optical transmission line, a second optical to electronic (O/E) 
converter connected to the signal testing unit for converting a received test-signal- 
contained optical signal from the optical transmission line to a second test-signal- 
contained electronic signal, wherein the signal testing unit determines the quality of 
transmission in the optical transmission line based upon the second test-signal-contained 
electronic signal, the signal testing unit further including, a clock extraction circuit for 
extracting the clock signal from the second test-signal-contained electronic signal in 
order to synchronize with the bit rate of the electronic test signal, a descrambler circuit 
connected to the clock extraction circuit for using a clock signal component for 
descrambling a scrambled test signal component of the second test-signal contained 
electronic signal to generate descrambled signals, a selector circuit connected to the 
descrambler unit for selecting one of the descrambled signals from the descrambler 
circuit, a comparison test circuit connected to the selector circuit for performing a test 
signal comparison and a bit error count/computation of the selected descrambled signal 
and a second electronic to optical (E/0) converter connected to the signal testing unit for 
converting the second test-signal-contained electronic signal to generate a received 
optical signal for the client line. 
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According to the third aspect of the current invention, an optical signal network in 
connection with client lines and an optical network transmission line, a plurality of nodes 
each connected to a corresponding one of the client lines and the optical network 
transmission line, the client lines each having an optical signal at a predetermined optical 
wavelength, the optical network transmission line having an optical signal including 
multiplexed wavelengths, each of the nodes including, an optical wavelength separator 
connected to the optical network transmission line for separating a desired wavelength 
from the optical signal including multiplexed wavelengths, an optical wavelength 
combiner connected to the client lines and the optical network transmission line for 
creating the optical signal including multiplexed wavelengths, and a transponder 
connected to the optical wavelength separator and the optical wavelength combiner for 
converting an optical signal at a first wavelength to a second wavelength, the 
transponder further including a set of optical-to-electronic converters, electronic-to- 
optical converters and a transmission quality testing unit connected between an optical- 
to-electronic converter and an electronic-to-optical converter for testing a transmission 
quality of the optical network transmission line, the transmission quality testing unit 
further including, a test signal generator circuit for generating a test signal for testing 
optical network transmission line quality, the test signal generator circuit further 
including, a clock generator connected to the test signal generator circuit for generating a 
clock signal indicative of a bit rate of the test signal from the test signal generator circuit, 
an 'all Is and all Os' generator circuit for generating 'all Is and Os' signals, a scrambler 
circuit connected to the 'all Is and all Os' generator circuit for scrambling the 'all Is and 
all Os' signals to generate a scrambled test signal, a test comparison circuit for 
determining the optical network transmission line quality based on a test signal received 
from other nodes, the test comparison circuit further including, a clock extraction circuit 
for extracting a clock signal from a separated wavelength signal in order to determine the 
bit rate of the separated test signal, a descrambler circuit connected to the clock 
extraction circuit for using the clock signal for descrambling a received scrambled test 
signal to generate descrambled signals, a selector circuit connected to the descrambler 
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unit for selecting one of the descrambled signals from the descrambler circuit, and a 
comparison test circuit connected to the selector circuit for performing a test signal 
comparison and a bit error count/computation of a selected descrambled signal. 

According to the fourth aspect of the current invention, method of testing 
transmission quality in an optical network having optical transmission lines and client 
lines connected to the optical transmission lines, including, converting an optical signal at 
a first v^avelength from one of the client lines to an electrical signal in a transponder, 
generating a test signal for testing optical transmission line quality, specifying a bit rate 
of the test signal by adding a clock signal- to a test signal, adding the electrical signal and 
the test signal in the transponder to create a sum signal, scrambling the sum signal to 
generate a scrambled test signal converting the scrambled test signal to an optical signal 
at a second wavelength in the transponder to be transmitted in the optical transmission 
lines, converting an optical signal at the second wavelength from the optical transmission 
lines to a second electrical signal in the transponder, extracting a clock signal from the 
second electrical signal, descrambling the second electrical signal based upon the 
extracted clock signal to generate descrambled signals, selecting one of the descrambled 
signals, performing a test signal comparison and a bit error count/computation with the 
selected descrambled signal, synchronizing the bit rate of the test signal with the clock 
signal, determining transmission quality based upon the test signal comparison in the 
transponder, and converting the second electrical signal to an optical signal at the first 
wavelength in the transponder to be outputted to the one of the client lines. 
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